Abstract: Background: Coexistence of obesity, hypertension, insulin resistance and dyslipidemia is defined as metabolic syndrome (MBS), which is among the important risk indicators for cardiovascular diseases, diabetes and stroke. Smoking and alcohol consumption are the other factors which lead to an increase in the risk of cardiovascular disease. oBjective: To investigate the prevalence of metabolic syndrome, smoking and alcohol consumption in psoriasis patients and the relationship between disease severity and these factors. Methods: This cross-sectional study enrolled 563 patients with chronic plaque-type psoriasis, all of which completed a questionnaire and underwent a complete physical examination. Data about MBS components, psoriasis severity/duration, smoking and alcohol consumption, and cardiovascular diseases were recorded. results: A total of 563 patients with ages ranging from 18 to 78 years were evaluated. Metabolic syndrome was found in 12.6% of the patients [central obesity (38.7%), hypertension (14.3%), dyslipidemia (18.6%), diabetes (9.2%)], while 50.3% had smoking, and 3.3% had alcohol consumption. Patients with metabolic syndrome were older and more likely to have a longer disease duration than those without metabolic syndrome (p<0.05 for each). The prevalence of metabolic syndrome was higher in women than in men. Psoriasis was more severe in patients with central obesity, diabetes and smoking than in those without (p<0.05 for each). study liMitations: Retrospective design. conclusions: Our results indicate that MBS is a risk factor for psoriasis patients with advanced age. The relationship between disease severity and obesity, diabetes, and smoking in psoriasis patients indicates that the patients should be informed about the potential metabolic risks and receive therapies for behavioral changes besides anti-psoriatic treatment in order to minimize these risks. The coexistence of clinical and metabolic disorders like obesity, hypertension, insulin resistance, and dyslipidemia is defined as metabolic syndrome (MBS). 15 MBS is one of the important indicators of risk for cardiovascular diseases, diabetes and stroke. Smoking and alcohol use are other factors which lead to an increase in the risk cardiovascular disease. 13, [18] [19] [20] [21] [22] In this study, we investigated the prevalence of MBS, smoking and alcohol consumption in psoriasis patients, and the relationship between disease severity and these factors.
INTRODUCTION
Psoriasis is a chronic inflammatory disease which is seen in 1-3% of the general population. It is suggested that T cell (Th)-1 immune response in psoriasis has a role in the development of disorders like diabetes, hypertension, coronary heart disease, and obesity through systemic inflammatory response. [1] [2] [3] [4] [5] In a study with 159.200 casos, Lindegard reported that obesity, diabetes, and myocardial infarction are more common in women with psoriasis. In their 1995 study. Henseler and Christophers 7 reported that obesity, diabetes, hypertension and cardiovascular diseases are more common in psoriasis patients. 6, 7 Later studies have also yielded similar results. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] The most important data which increased our knowledge about psoriasis and comorbid diseases were obtained from clinical phase studies with immune biologics drugs, which included a large amount of psoriasis patients. These studies have also led to developments in the etiopathogenesis of psoriasis, and, since then, the relationship between the pathophysiology of psoriasis and some systemic diseases have begun to be established. All these developments indicate that psoriasis is not a disease limited to the skin, but also, that the systemic symptoms of chronic inflammation which lead to psoriasis, may be present in psoriasis patients. 4, 7 Prevalence of smoking, alcohol consumption and metabolic syndrome in patients with psoriasis Psoriasis severity was evaluated using psoriasis area and severity index = PASI scores, and scores above ten were accepted as severe.
Height, weight and waist circumference measurements were made with the routinely used instruments of the hospital. Body mass index was calculated by dividing weight (kg) by the square of height (m 2 ). Waist circumference was measured at the midpoint between the lower margin of the least palpable rib and the top of the iliac crest, using a stretch-resistant measuring tape that was wrapped snugly around the patient. Measurement was made while the patient was standing upright and the tape was placed parallel to the floor.
The patients were asked about smoking/alcohol/psoriasis relationship (whether the habit started before, after or at the same time of the disease), the number of cigarettes smoked daily and duration of smoking/alcohol consumption of the patients who had smoking/alcohol consumption habit.
The presence of diabetes, dyslipidemia, hypertension and other comorbid cardiovascular diseases of the patients was assessed using the data collected from the medical history or reported by the patient.
Patients with an established diagnosis of diabetes, dyslipidemia or hypertension requiring systemic treatment were included in the study. for each) and disease severity (p>0.05 for each). When obese and non-obese psoriasis patients were compared, mean age was lower in non-obese patients (p<0.05), the disease was more severe, and disease duration was longer in obese patients (p<0.05). The disease was more severe in diabetic patients compared to non-diabetics (p<0.05), however, there was not a significant difference between groups with regard to duration of disease and patient age (p>0.05 for each).
In our study, ratio of coexistence of psoriasis, hypertension and dyslipidemia was greater among females. However, this distribution was not statistically significant (χ 2 =14.6 and 13.4, respectively, p>0.05), diabetes and central obesity were more frequent among females (χ 2 =36.3, p<0.05) ( Table 3) . prevalence as 30% in hospitalized psoriasis population whose mean PASI score was 11. These data indicate that MBS prevalence may be associated with psoriasis severity. 5, 9, 14, 16 In our study, although a difference was not found between psoriasis patients with or without MBS with regard to disease severity, PASI score was greater than 10 in all patients with MBS. The relationship between MBS and long duration of disease which we detected in our study was also reported in previous studies. 10 The first suggestion about the relationship between MBS and psoriasis is impairment in T-cell pathways in both conditions.
Another is the impaired quality of life and altered behaviors like poor eating habits, alcohol, stress, avoidance of physical activity and thereby direct association with the development of some MBS components. 5, 9, 11 The main components of MBS are obesity, hyperlipidemia, hypertension, and diabetes. In our study, obesity was detected in 38.7% of psoriasis cases, hyperlipidemia in 18.6%, diabetes in 9.2% and hypertension in 14.3%.
The relationship between psoriasis and obesity was first considered to result from the patients' isolation from the society, preferring a sedentary life, due to the negative effects of psoriasis on quality of life. 9, 12 However, publications are available about the similarities between the pathophysiology of obesity and psoriasis. 4 It was claimed that obesity emerges in the course of psoriasis, and that the inflammatory process leading to psoriasis contributes to the development of obesity; this was considered to result from a higher prevalence of obesity in psoriasis patients compared to the general population. 6, 7, 9, 12 BMI was higher in psoriasis patients, particularly in women. 10 In the Turkish Diabetes, Obesity and Hypertension Epidemiology (TURDEP) study conducted in 1999, 24,788 individuals were screened and obesity prevalence was 29.9% in females, 12.9% in males, with an overall 22.3%. 25 Onat et al reported obesity prevalence as 44.2% in adult females and 25.2 in males in the Heart Diseases and Risk Factors in Turkish Adults Study. 26 Obesity prevalence was 38.7%
in psoriasis patients in our study; this ratio is higher than the reported for our country. However, it is not possible to state that obesity prevalence is higher among psoriasis patients compared to the general population as we do not have an age-matched control group. Obesity prevalence was higher in female psoriasis patients in our study as in the population-based studies conducted in our country.
Various hypotheses are present about the relationship between adipose tissue and psoriasis. Many recent studies have shown chronic mild inflammation caused by obesity, with high levels of TNF-α, IL-6, and C-reactive protein associated with an increase in BMI. These proinflammatory cytokines might also influence the course and presentation of psoriasis. 27 The findings which suggest that cutaneous inflammation and neighboring fat tissue cytokines could induce hyper-proliferation of each other are as follows; i. with psoriasis improve the severity of the disease. 27 vi. The use of drugs that improve insulin resistance, such as pioglitazone, also improve plaque psoriasis. 27 All these data indicate the potential relationship between obesity and risk for the development of psoriasis.
Naldi et al showed that psoriasis was seen 1.9 fold greater in individuals whose BMI>30. 20 In our study, when compared to the non-obese patients, mean PASI score were higher and disease duration was longer in obese psoriasis patients. The observation that severe psoriasis vari-
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ants were more frequent in obese psoriasis patients was also shown in other studies. 5, 17, 25 Duarte et al demonstrated that the severity of psoriasis measured by PASI presents a significant correlation with BMI, waist-to-hip ratio and waist circumference measurements. 28 They also found an association between the severity of psoriasis based on PASI scores and BMI scores of >25 and >30. Sakai et al reported that BMI>25 on admission was a factor which influenced long-term prognosis in their study, where they followed up 169 psoriasis patients for longer than ten years, and proposed that BMI can be used as a prognostic index for psoriasis. 29 On the other hand, some authors indicate that BMI is not adequate for different ethnicities/ages, muscle mass levels, bone structure and not measuring central adiposity. In a Brazilian study, the waist-to-height ratio was evaluated in a sample of 297 psoriasis patients and a significant correlation with BMI and PASI was found. 30 In parallel to the efforts to find biomarkers of psoriasis severity, levels of various cytokines or chemokines have been examined and it was found out that osteopontin, CCL5 and CXCL9 levels in psoriasis patients were higher than those observed in the control group and were not affected by obesity. Duarte et al proposed that osteopontin possibly participated in the pathogenesis of inflammatory and metabolic conditions associated with obesity, including non-alcoholic fatty liver disease and atherosclerosis, more than reflecting high BMI per se. 31 According to their results, the absence of a relationship between osteopontin and the production of inflammatory cytokines and chemokines emphasized the importance of osteopontin in the pathogenesis of psoriasis and as a psoriasis biomarker. 31 The relationship between hypertension and psoriasis is reported in the studies of Lindegard, Henseler and Christophers, Kothiwala. 6, 7, 32 Despite the papers which emphasize the coexistence of hypertension and particularly psoriasis, hypertension was detected in 14.3% in our psoriasis patients but was not found to be associated with disease severity or duration. 10 It was proposed that hypertension in psoriasis patients could be associated with endothelin-1. Endothelin-1, an autocrine growth factor produced by keratinocytes, is found in large amounts in psoriatic lesions and correlated with disease severity. It is suggested that endothelin leads to hypertension through a systemic vasoconstrictive effect. psoriasis patients and 22,996 healthy subjects and detected that lipid disorders are 1.48 fold greater in psoriasis patients. 13 Dyslipidemia was detected in 18.6% of our patients; dyslipidemia was not found to be related to disease duration and disease severity. The association between lipid profile impairment and psoriasis severity is controversial. 13, 14, 26, 29 Mallbris et al detected that HDL cholesterol is 15%
greater and apolipoprotein A-1 is 11% greater in psoriasis patients, and there are differences in VLDL composition in psoriasis patients when they compared lipid profile of 200 psoriasis patients who were diagnosed within the previous 12 months and control group. 14 They proposed that lipid changes were seen in a very early period of the disease and psoriasis patients tend to have lipid changes independently of disease severity and systemic treatments.
Diabetes prevalence among psoriasis patients was investigated in many studies and it was 8.2% in our study, and 4.3%, 11.7% and 13.8% in other series. 1, [5] [6] [7] [8] 10, 32 Psoriasis-diabetes coexistence is explained by chronic inflammation leading to endothelial dysfunction, glucose metabolism disorders and peripheral insulin resistance and thereby type 2 diabetes development; polymorphism in the genes which encode the receptors of glycosylation products in psoriasis patients or the effect of corticosteroids which are used in topical treatment of psoriasis. 1, 10 Coexistence of psoriasis-diabetes is more frequent among females as in our study and diabetes is usually seen in severe psoriasis patients. 5, 10 Psychosocial effects of psoriasis and the influence on the quality of life are worse than its physical effects. Negative approach of the social environment to the disease, chronic course of the disease, inability to cure and the economic burden of chronic disease lead to psychiatric disorders like depression and also lead to alcohol use, smoking, and poor nutrition habits. 36 Publications are available showing that smoking influences psoriasis distribution (acral distribution), clinical variability (pustular variant) and course of the disease. 16 Smoking causes an increase in oxidative stress, causes functional and morphologic changes in polymorphonuclear leukocytes and the release of chemotactic factors, and also stimulates the release of cytokines like interleukins, TNF-α and transforming growth factor (TGF)-beta, which have impact on psoriasis severity. [17] [18] [19] Smoking prevalence was shown to be higher in psoriasis patients than in the normal population.
12,17-19
The ratio of smokers among psoriasis patients is 20% 8 , 28%, 45.4%, 65% in various series. 5, 8, 10, 19, 37 This ratio was 50.3% in our study and 69.6% of our subjects smoked before the diagnosis of psoriasis. Similarly, Herron et al 12 found a 78% ratio. A high ratio of smoking before the diagnosis of psoriasis suggests the relationship between smoking and risk for the development of psoriasis. In a study, risk for psoriasis development was shown to increase 1.9 fold in ex-smokers and 1.7 fold in current smokers compared to non-smokers. 20 Naldi et al detected that smoking more than 15 cigarettes daily is related with psoriasis development. 21 These results indicate that smoking is also a precipitating factor for psoriasis. This risk was detected only in female patients in some studies. 19, 38, 39 In our study, smoking was also found to be related to psoriasis severity. Fortes et al detected that severe psoriasis risk increased 30% in smokers. Studies indicate that the duration of smoking or age of starting are not related to disease severity, 22 but the number of daily smoked cigarettes. [20] [21] [22] Risk for the development of severe psoriasis was two-fold greater in patients who smoke more than 20
cigarettes daily compared to the subjects who smoke less (<10/day).
This relationship is more prominent in females. 22 The relationship between alcohol and psoriasis was less studied. Alcohol use is an important risk factor, particularly in male psoriasis patients. 40, 41 Alcohol use is reported to trigger psoriasis through an increase in trauma or infection. [40] [41] [42] Effect of ethanol on lymphocyte transformation suggests that alcohol can also affect immune mechanisms. 21 Alcohol use among psoriasis patients was reported as 22%
and 24% in two studies. 8, 33 The ratio of alcohol use is only 3.3% in our study. We cannot make a comment about the relationship be-Adışen E, Uzun S, Erduran F, Gürer MA tween alcohol use and socio-cultural differences due to the absence of a control group. Publications are available reporting that alcohol use increases psoriasis severity, influences treatment negatively 38, 42 and increases psoriasis-related mortality. 39 In 3.3% of our psoriasis patients there was a diagnosis of coronary artery disease. Th1 cytokines that are involved in chronic inflammation in psoriasis are thought to have role for an increased risk for the development of atherosclerosis and coronary artery diseases in these patients. 3, 5, 10, 11, 43, 44 The main common purpose of the studies investigating MBS-psoriasis relationship is to determine the pathways for treatment and to develop biologic treatments toward common key point mediators. 45, 46 In a study, pre-treatment interleukin-17 levels were investigated among psoriasis patients with or without MBS. The interleukin-17 levels, which were significantly high in both groups before treatment, decreased significantly in the group without MBS compared to the patients with MBS. 45 This study, which indicates that interleukin-17-targeting treatments could provide an advantage in psoriasis patients with MBS, suggests that systemic treatment options which are determined according to the co-morbidities will progress to a further stage in the near future.
CONCLUSIONS
In conclusion, although coronary artery disease was detected in only 3.3% of our patients, the presence of 38.7% obesity and 50.3% smoking ratios indicate that these patients are at risk for the development of metabolic and vascular disorders, mainly cardiovascular diseases and type 2 diabetes. Our results indicate that MBS is a risk factor for psoriasis patients with advanced age and with longer disease duration. The relationship between disease severity and obesity, diabetes, and smoking in psoriasis patients indicates that the patients should be informed about the potential metabolic risks and receive therapies for behavioral changes besides anti-psoriatic treatment to minimize these risks. q
